The effect of alkaline phosphatase coated onto titanium alloys on bone responses in rats.
The enzyme alkaline phosphatase (ALP) was recently proposed as an implant coating material in order to improve the biological performance of orthopedic and dental implants. The present study evaluated the in vivo bone response to electrosprayed coatings, consisting of ALP, calcium phosphate (CaP) or a combination thereof (composite coating: ALP+CaP) compared to non-coated controls (gritblasted and acid etched). A total of 80 implants (n=10) with a gap of 1.0mm, was implanted intramedullary and bilaterally into the femurs of 80 rats. After 1 and 4 weeks, bone response was evaluated qualitatively (histology) and quantitatively (histomorphometry). The results of this study show that all electrosprayed coatings (ALP, CaP, ALP+CaP) significantly improve osteoconduction compared to non-coated controls after 4 weeks of implantation, without significant differences among these coated groups. Consequently, the results indicate that ALP-coatings improve the osteogenic response to a comparable extent as CaP-coatings or an ALP+CaP composite coating. In conclusion, the current study proofs that ALP-coatings have potential as bone implant coatings, though long-term data remain to be obtained. From a clinical perspective, it was observed that the process of osteoconduction is related to positional determinants, which needs to be taken into account when analyzing data on bone response.